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Tandler. T. 
De meteoris libris aliisque solertioribus philosophis cou- 

scripta, & disputationibus exposita a Tobia Tandlero. 
Wittebergae, Typis Johann. Gormanni, Anno Christi 
(1613). 192 p. 15% cm. 

Venturelli, Lucia 
Contatti di masse d'aria calda e d'aria fredda nell'atmosfertt 

in relaeione alla situasione harica. Milano. 1933. 24 p. 
figs. 24 cm. (Excerpt: Bollettino del Comitato naaion- 
ale itdiano per la geodesia e la geofisica. Seconda serin. 
Anno 3. N. 1-2, Luglio 1933-51.) 

Walter, B. 
uher  den Unterschied in der Blitzgefahr fur hart und fur 

weich gedeckte Gebilude . . . Berlin. 1931. 4 I). illus. 
30 cm. (Sonderahdruck aus der Elektrotechnischen Zts. 
52. Jshrg. 1931, Heft 3, Seite 72.) 

Local 
mean 
solar 
time 

E. 

Williamson, Robert M. 
Tornado characteristics: The Nashville tornado of March 

14, 1933: A brief review of tornadoes in Tennessee. 
Nashville. 1933. p. 237-248. figs. 23% cm. (Extr.: 
Journal Tennessee academy of science. v. 8. no. 3. 
July, 1933.) 

Winkler. Johann Heinrich 
De avertendi fvlminis artificio ex doctrixia electricitatis 

clisserit. atqve ad trigarii orationvm memoriae Heinri- 
cianae Ridelianae e t  Seyfertianae sacrmvm qvae in 
avdit,orio philosophorvni D. S V .  Septenibris A. R. S. 
MDCCLII . . . Lipsirte. 1753. 20 p. front. (en- 
graving). 225 cm. 

Sept. 1 __.______ 16.11 
Sept.4 _ _ _ _ _ _ _ _ _  16.79 
Sept. 5 _ _ _ _ _ _ _ _ _  16.20 
Sept. 6 _ _ _ _ _ _ _ _ _  15.11 
Sept. 7 _ _ _ _ _ _ _ _ _  17.96 
Sept. 8 _ _ _ _ _ _ _ _ _  16.20 
Sept 16 _____.._ 10 97 
SEPt: 18 _ _ _ _ _ _ _ _  15.65 
SePt. 19 _ _ _ _ _ _ _ _  9147 
Rept.20 _ _ _ _ _ _ _ _  6.76 
Rept. 21 _ _ _ _ _ _ _ _  A. 18 
Rept. 22 _ _ _ _ _ _ _ _  7.87 
Sept. 27 _ _ _ _ _ _ _ _  LO2 
Rept.29 _ _ _ _ _ _ _ _  9.R3 
Sept. 30 _ _ _ _ _ _ _ _  l a 2 0  

Means _ _ _ _ _ _ _ _ _ _ _ _ _  
Departures _ _ _ _ _ _ _ _ _  

SOLAR OBSERVATIONS 
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SOLAR RADIATION MEASUREMENTS DURING 

By IRVING F. HAND, Assistant in Solar Radiation Investigations 
For a description of instruments employed and their 

exposures, the reader is?referredJto the January 1932 
REVIEW, page 26. 

Beginning with this issue, summaries of the total radia- 
tion (direct + diffuse) received on a horizontal surface at  the 
Harvard Meteorological Observatory, Blue Hill, Mass. 
(latitude 42'13' N., longitude 71O07' W.; height above sea 
level, 195 meters), will be regularly included in table 3. 
Table 4, giving the values of the red and yellow compo- 
nents of the direct solar radiation n t  this same stntion, also 
will be published regularly, beginning with t l is  number. 

Table 1 shows that solar radiation intensities averaged 
above normal for September at all three Weather Bureau 
stations. 

Table 2 shows an excess in the total solar radiation 
received on a normal surface at all stations for wh!ch 
normds have been computed except Washington, Lzn- 
coln, Chicago, New York, and Pittsburgh. It seems sig- 
nificant that the larger cities show a deficiency in the total 
radiation received coincident with an increased activity 
in manufacturing, while the smaller cities show an escess 
in the radiation received. 

In  table 3 the turbidity values show a clearing of the 
sky up to noon and a gradual increase in dustiness during 
the afternoon. On the 19th the sky gradually cleared up 
to noon after which cumuli formed. 

Polarization measurements made on 4 days at  Wash- 
ington give a mean of 56 percent with a maximum of 64 
percent on the 18th. At Madison, measurements made 
on 9 days give a mean of 68 percent with a maximum 
of 77 percent on the 27th. These values are slightly 
above normal for September a t  both stations. 

SEPTEMBER 1933 

TABLE 1 .--Solar radiation intensities during Septemher 1933 
[Gram-calorias per minute per square centimeter of normal surface] 

WASHINGTON. D.C. 

time A.M. 

Run'a zenith distance 

Rs.m.~78.7°)75.70~70.70(80.0')  0.0' ~(10.0°)70.70~75.70~78.7D~Noon 

P.M. 

1.01 

cal 
1.24 
1.34 
0.97 
1.41 
1.43 
1.33 
1.16 

-.oJ 
1.28 
.* 

2.0 3.0 4.0 K.O e. 
ta l  ea1 ral ea1 mm 
am _ _ _ _ _ _  _ _ _ _ _ _  ._____ in.97 

._____ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  17.27 _ _ _ _ _ _  .___._ ._____ _ _ _ _ _ _  19 R9 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ I  Q:14 _ _ _ _ _ _  __._.. .___.. _ _ _ _ _ _  9 . M  
1.28 1.24 ___.._____._ 11.R1 _ _ _ _ _ _ _ _ _  ~ ______._____.. 9.14 
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TABLE 1.-Solar radiation intensities during September 1933-Con. 

[Gram-calories per minute per square centimeter of normal surface] 

MADISON, WIS. 

I Sun's zenith distance 

I mm 1 cal I ea1 I cal 1 cal I ea1 1 cal I cal 1 ca1 1 ea1 1 mm 
Sept. 5 _ _ _ _ _ _ _ _ _  12.24 ._.___ ._____ 0.90 1.06 1.34 ._____ _ _ _ _ _ _  ._____ _ _ _ _ _ _  16.20 
Sept. 7 _ _ _ _ _ _ _ _ _  14 10 0 38 0 48 .64 .88 1.34 ____._ ._____ _ _ _ _ _ _  _ _ _ _ _ _  17.96 
SeDt. 8 _ _ _ _ _ _ _ _ _ I  14110 :70 178 .98 1. 14 1.39 .____. ._____ _ _ _ _ _ _  _ _ _ _ _ _  1224  

Sept. 19 _ _ _ _ _ _ _ _  
Sept. 20 _ _ _ _ _ _ _ _  
Sept. 23 _ _ _ _ _ _ _ _  
Sept. 27 _ _ _ _ _ _ _ _  
Sept. 21 _ _ _ _ _ _ _ _  

_.___ 1.00 ____________________._________ 0.14 
1.22 1.33 1.4s ______________._________ 7.28 

.-...- 1.41 1.30 _ _ _ _ _ _  ._____ _____. 15.11 
1.15 .___._ ___.__ ._.___ _ _ _ _ _ _  __.__. ___.__ 7.57 
1 . 3  I 1.37 I _ _ _ _ _ _  I 1.m I __.___._.__.._____ I I jllr 7.87 

9.47 
6.27 

5.36 

Means ._...._ I ._____ I ,801 .901 1.031 1.181 1.401 1.271 (l . lZ)l______ 1 _ _ _ _ _ _ I  _ _ _ _ _ _  
Departures ... _ _ _ _ _ _  -.06 +.OO + . O l  +.Os + . 0 3  +. 10 +. 10 _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  

LINCOLN, NEBR. 

- 
1i.a 

nn 
lh 1 

R. 4 
R. 5 
R. 5 
7.9 
9.1 
7.9 

17.4 
10.6 

-_ - 
I Extrapolated. 
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Heliographic 

TABLE 2.--dverage d a i l y  tota.ls of solar radiation (direct+ difluse) received on a horizontal surface 

Area Total 
area 

Gram calories per square cent.imeter I 

1333 

0:333 ___.__._.. 
0:3h ____..._.. 

4.4440 ___...._._ 
4:36a ____..._.. 
4:17a .....-- __. 
4:l?a ._..___ ~ - .  
3:Ba _._..__ ~ . .  
3:41a .__.___ ~.. 
2:3Sa .-...-. __. 
0:38a ____...___ 
0:Ma ____._._.. 

Stpl .  7 

ScpL 1,s 

56 19 
5lj 30 

IS 19 
I9 51 
23 35 
24 26 
82 37 
40 40 
41 12 
55 40 
55 54 

ir. ea/.  
0.G90 
0.695 

0.110 
0.140 .-... 

o l o I O  

No spots 
No spots 
No sp0t.s 
No spots 

.___.. . _.__.. .._.__ 

....__ _.__._. .___._ 

..._.. _ _ _ _ _ _ _  .___._ _ _ _ _ _ _  __.____ _ _ _ _ _ _  0.569 
0.572 
n . m  
0. 69.7 
0.653 
0.761 
0. 761 
0.7.58 
0.761 

0.075 ! 
0.055 
0 . ~ 0  
0.035 
0.075 G 
0.085 
O.OS? 
0. os0 
0.050 No spots 

No spots 
No spots 
No spots 
No spots 
No spots 
No spots 
No spots 
No spots 
No spots 

i-14.0 
+13.0 
+14.0 

No spots 
No spots 
Nospots 

_ _ _ _ _ _  .______ ._____ 
__.___ .______ _.____ 
._.___ .____.. .___._ 
._.___ _ _ _ _ _ _ _  _ _ _ _ _ _  
.-..-- _ _ _ _ _ _ _  ._.___ 
._____ .______ ._____ _ _ _ _ _ _  .._____ ._____ _ _ _ _ _ _  ..____. ._____ 
._____ ._____. ._____ 
____._ __.__.. .____. _ _ _ _ _ _  25 25 _ _ _ _ _ _  15 15 

15 __.____ 16 _ _ _ _ _ _  .______ _.____ 
._.___ ______. ._____ 
._____ .______ _ _ _ _ _ _  

0.532 
U. 5 . 3  
0 . w ~  
n. 593 
0. RI4 
0.619 
U . 6 1 1  
0. 614 

0.055 
0. OS5 

0. 030 1 
0.03' II 

0.0m 
0. W?ll I 

0.040 I 
0.038 

4:47a _...___ _ _ _  
4:27a ._..______ 
4:2?a .....- ~ - . ~  
4:09a .... ~ ~ - .  
4 : O . k . .  ....--. 
2:19a ..-......- 
2:14a ____..._._ 

15 3s 
19 40 
20 30 
22 ,58 
?B 44 
4 1  44 
42 18 

.3ept. 18 (Mount Wilson\: _ _ _ _  _ _ _  
Scpt. 16 (Perkins Ohservstory) ... 
Scpt. 17 (Naval Observatory). .. 
dept. 19 (NAval Ohservatory~. . . 
h o t .  14 (Naval Observators). . . 

9 52 
1.1 25 
12 2 
12 29 
I? 20 

Sepr. 23 (Ndval Observatory).-.- 
Sept. 24 (.Caval Observatory).-.- 
dept. ?5 (Naval Observatory)--.. 
Sew. ?6 (Naval Observatory). . .. 

11 27 
I ?  34 
I I  35 
14 23 

Sept. 27 (Naval Observatory)..-- 
Sept. 28 (Naval Observatory).-.- 
Sept. 29 (Naval Observatory) -... 
Sept. 30 (Naval Observatory).-.- 

BIean daily area for September-.- 

11 12 
12 17 
11 1 
11 42 

_ _ _ _ _ _ _ _ _  

1.73 
1.65 
1.27 
1.21 
1.71 
3. 14 

gr.  ea1 
1.142 

, 1.185 
1.258 
1.207 
1.082 
0.7% 

Scpt. IS 
3:47, a.m.-. 
3:OI. a.m..- 
0:20, a.m..- 
1:34, p.m ... 

Scpt. 1s 
1:06, p.m.. 

st -p/ .  19 
4:12, a.m ... 

Sept. 92 
4:0i, a.m ... 

Sept. 23 
4:M,a.m--. 

1:3O,a.m ... 

2:43, p.m ... 
Scpt. '7 

27 00 
34 40 
51 42 
48 35 

48 53 

20 45 

3 17 

21 00 

43 06 

32 49 

2.19 
1.73 
1. 27 
1.38 

1.310 
1.358 
1. 4U 
1.384 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

- - - -- - - - - 
11 
8 

1.34 

2.S1 

2.86 

2.7; 

1. 45 

1.S4 

1.74 
1.45 

1.45 
2.02 

1.401 

1.034 

1. OGO 

1.164 

1.409 

0.928 

1.264 
1.246 

1.285 
1. 130 

0. 560 

0. 771; 

0.784 

c0.875 

1.009 

0.672 

0.908 
0.8YO 

0.686 

0.752 

0. 1;34 

0.6?Y 

0. 703 

0.754 

0.500 

0.703 
0.6YO 

0.694 0:51, p m . .  
2:58, p.m..- 

43 ?5 
28 40 

I- I- I- I- I- I- 1-1- -___ ___ 
1933 t v l .  cn l .  cal. t a l .  

Sept. 3 .......... . . ~ ~ ~ .  427 4-15 ,511) 392 
Sept.. 10 ..... ~ .... . .... 1 7 i  l!l:; 247 11;s 
Bept. 17 .... . . ~ ~. ~. . .~. . 437 :!A>; 487 37s 
sept.  24 --.. ~ ..... ..~. ~ 392 2411 lll9 242 

I I I I I I I I I I 

Deiinrtures h i m  weekly normals 

Selrl.3 .___. ~ . ~ ~ ~ . . . ~ ~ ~ ~  +40 
Bept. 10 ................ - I33  
sept.  17 ................ 1 
Sept. 24 ................ z;; 

+mi +ri7 

-51 -21 

T A B L E  8.--Xolnr mdiaf ion t ~ ~ e a r ~ r r ~ n i e n ! s ,  and dfterininnfions of 
at7rinspheric-t1irtidity factor, 0, Ti-ashington, D.C.,  S e p t e m t c r  1933 

[Values in itJlics have heen interyolstedl 

POSITIONS AND AREAS OF SUN SPOTS 
[Cnnimunicated by Capt. J .  F. Hellweg, Superintendent United States Naval Observa- 

tory. Data furnished by Naval Observatory, in cooperation with Harvard, Perkins 
3 r d  hIuunt Wilson ohserratories. The  differences of longitude. are measured frod 
central nieridian. positive west. The n0rt.h latitudes are plus. Areas are corrected 
fnr furesiiort.ening and are expressed in millionths of sunk risible hemisphere. The  
tntal arm. including sp0t.s and groups, is given for each day in the last column] 

__ 

I, 

- 

Air 

m. 
rnnss 

__  

1.20 
1. 20 

3. 16 

:: :; 
2.40 
I. hB 
1. 53 
1.52 
1. 20 
1. 20 

3.94 
3. &< 
a. 95 
?. 51 
2. s5 
2.4x 
1. 5u 
1.4s - 

4tmos 
pheric 
dust 
pnrti- 
:ICs PQI 
culBic 
centi- 
meter __ 

"0'2 

IN5 

;\\ 

Jotes: Sky- 
iqht poluri- 
aat.ion. P., 
*lauds, etc. 

__. 

Solar 
I" 

Dste 
Eastern 

standard 
civil tim 

~ r .  en1 
0. s70 
0.875 

0.631 
n.616 
0.754 
0 . 7 5 i  
0 856 
0. ss: 
0.855 
0 897 
0. M0 

0.680 
n. 683 
0.744 
0.:;: 
(I. 77 7 
0.778 
n 911 
IL  Y 1 I 

~ 

pr. en1 
1.83 
1.243 

0.YlY 
1.011 
l.OY7 
1.112 
1.19s 
1.34s 
1.34s 
1.380 
1.361 

0.8.19 
0. s34 
I. 01s 
l.ll15 
1. 110 
1.12s 
1. ?!IO 
1. ?5!> 
- 

Hept. 1 
Hept. 2 
Sept. 3 
Hept. 4 
Helit. 5 (Nsval Observatory) ...-. 
Sent. 6 (Naval Ohservatorv) 1 

h m  

14 6 
12 21 
11 30 
11 24 
13 42 
11 29 
13 10 
11 3 
11 34 
11 16 
9 40 

'8" 2 

. . . - - -. 

Sept. 13 (Mount  Wilson) _......__ 
Sent. 14 (nfount Wilson) .......__ I 

1933 I 

Sept. UJ (Naval Observatory) -. . . 12 17 
Seot. 21 (Naval Observatorr). ..I 14 22 

I 

TABLE 4.-~yolor 
Alefeorologicnl 
bcr 1089. 

ments obtainrd nf. the Blue Hill 

"I in I, 
Sky conditions;-(clouds, haze (hz), 

smoke (sink). visibility (v, int.erna- 
tion31 scale!, wind, etc.). 

Few Ci; hz 6'-8'; v 6; 'A'=? 

Few Ci; hz to 6'; v 7; W-1 

2 Cu, few Ci; hz to 4"; v 6-7 
G Ci, few Cu; v &7; SW-2. 

PROVISIONAL SUN-SPOT RELATIVE NUMBERS FOR 
SEPTEMBER 1933 

(Dependent alone on observations a t  Zurich and its station a t  Arosa) 
[Ohscrvations furnished through the courtesy of Prof. W. Brunner, Eidgen. Sternwarte. 

Switzerland] 

0:23, p.m ... 55 36 
3:14, p.m.-. 35 41 
k13, p.m.-- 18 26 

n. 961 '0. 767 
0.937 10. is4 

1 .  
1.013 10.7Y7 
0.574 0 774 

Sepj ihber  I Relative 11 Sep;kgber 1 Relative I/ 8ep;;hber I Relative 
numbers numbers numbers Few Ci in SE. Acuin BE; v 6-8; W-2. 

Few Ci; It hz; v 9; WSW-4. 
Few Ci; It hz; v $10; W-4. 

i Ci; Y 9; W-3. 

1 Acu; It hz; v S-9; W-5. 

1 Acu; It hz; v 8 ;  WNW-4. 

1 .4cu in SW,Iewin N E ,  It hz, v 8-8; 

2 Ci, Cicu; I t  hz; v 9; \VN11r-3. 

9 Cist, 1 Acu; v 7; S-4. 

n-3. 

11 
12 
13 
14 
15 

I t i  

7 0 
0 
0 
0 
0 

0 
0 
0 

0 
_ _ -  

7 
7 
0 

nrc 15 
19 
12 
11 
7 

0 

0 
0 

~. 

17 
18 
19 
20 

ii 
12 
8 

1 Ci. Cist; hz to 3'; v 6-8; WXW-2 
Few- Cu, ACU, in E; hz to 3'4'; v 8: 

3 Cu. Frcu; It hz; v 8-9' SYW-2. 
Few Cu; It he; v 9; 5-3. 

6-2 c=New formation of a center activity; M, in the central zone. 

Mean: 28 daysc5.1. 


